The reductase steps of the type II fatty acid synthase as antimicrobial targets.
The increasing of multidrug resistance of clinically important pathogens calls for the development of novel antibiotics with unexploited cellular targets. FA biosynthesis in bacteria is catalyzed by a group of highly conserved proteins known as the type II FA synthase (FAS II) system. Bacterial FAS II organization is distinct from its mammalian counterpart; thus the FAS II pathway offers several unique steps for selective inhibition by antibacterial agents. Some known antibiotics that target the FAS II system include triclosan, isoniazid, and thiolactomycin. Recent years have seen remarkable progress in the understanding of the genetics, biochemistry, and regulation of the FAS II system with the availability of the complete genome sequence for many bacteria. Crystal structures of the FAS II pathway enzymes have been determined for not only the Escherichia coli model system but also other gram-negative and gram-positive pathogens. The protein structures have greatly facilitated structure-based design of novel inhibitors and the improvement of existing antibacterial agents. This review discusses new developments in the discovery of inhibitors that specifically target the two reductase steps of the FAS II system, beta-ketoacyl-acyl carrier potein (ACP) reductase and enoyl-ACP reductase.